INTRODUCTION
============

The international report "An Aging World: 2015" predicted that the number of people aged 65 years and above will increase from 617 million in 2015 to 1.6 billion by 2050, with two-thirds of the world's total older population living in Asia by 2050.[@b1-agmr-20-0023]) This older population will require planning for the provision of medical treatment, including surgery. Aging is a physiologic process in which there is deterioration in terms of cellular homeostasis, organ mass, and functional reserve. This loss of functional reserve varies among individuals and compromises their ability to cope with stressors such as surgery.[@b2-agmr-20-0023]) Thus, it is important to quantify this variability or frailty to identify individuals at a significant risk of developing disability despite initial independence.[@b3-agmr-20-0023])

The vulnerability of a frail person is obvious when comparing their functional capacity to that of a non-frail person after physiological stress. For example, after minor surgery, an older person is expected to recover to their baseline function. However, a frail older person may experience a significant decline in function with increasing dependence or require rehabilitation to regain this function.[@b4-agmr-20-0023])

An observational study showed a poor prognosis for functional recovery among older patients hospitalized for acute medical illness and discharged with a new or additional disability. Identifying these patients early enables clinicians to provide intensive rehabilitation interventions, caregiver support, or consideration of palliative care.[@b5-agmr-20-0023]) For example, before surgical intervention, identifying frailty may facilitate early rehabilitation to improve the likelihood of recovery. It may also be appropriate to counsel frail patients against surgery or offer palliation if there is a high risk of complications, including dependence and mortality.

This paper provides an overview of frailty and frailty screening tools and suggests an approach that incorporates a frailty scale in preoperative assessments for older surgical patients to identify those who may benefit from early intervention and rehabilitation.

FRAILTY
=======

The Asia-Pacific Clinical Practice Guideline indicates that frailty can be identified through three approaches, namely the Fried physical phenotype, the Rockwood and Mitnitski deficit accumulation model, and mixed physical and psychosocial models.[@b6-agmr-20-0023]) Using the Fried phenotype, frailty is diagnosed when at least three of the following physical criteria are met: slow gait, low grip strength, weight loss, self-reported exhaustion, and low physical activity. While this approach is suitable for clinical settings, it requires time and equipment to assess grip strength and walking speed.[@b6-agmr-20-0023]) Another approach to quantify frailty is through calculating a frailty index based on cumulative health deficits from among at least 30 variables in multiple domains such as physical function, multi-morbidities, cognition, and psychosocial factors.[@b6-agmr-20-0023],[@b7-agmr-20-0023]) Both approaches for identifying frailty are predictive of disability, falls, functional decline, hospitalization, and risk with surgery,[@b6-agmr-20-0023]-[@b9-agmr-20-0023]) implying flexibility in the choice of frailty model applied to older people. However, the frailty index may have a better ability to discriminate at the lower to middle end of the frailty continuum.[@b9-agmr-20-0023])

Patients with chronic diseases at increased risks of surgical complications and decline in organ function. Quantifying frailty can a useful biomarker to predict surgical outcome and survival after surgery.[@b10-agmr-20-0023]-[@b13-agmr-20-0023]) However, frailty indices do not differently weight specific comorbidities associated with worse surgical outcomes. For example, a retrospective study of 6,729 patients showed that chronic kidney disease, acute myocardial infarction, and intracerebral hemorrhage were the comorbidities most likely to be associated with post-anesthetic mortality.[@b14-agmr-20-0023]) The most common postoperative complications are delirium, pulmonary, and cardiac issues; which are mostly attributable to previous cardiovascular and cerebrovascular disease.[@b15-agmr-20-0023],[@b16-agmr-20-0023]) In addition, the relationship between age-related change in the immune system, inflammation and anemia leads to progressive loss of functional organ reserve and, eventually, frailty.[@b17-agmr-20-0023])

A patient's social circumstances are also important to consider, as social frailty significantly affects physical and cognitive frailty. Living alone, economic hardship, and limited social participation are associated with a decline in activities of daily living (ADL) and increased risk of disability.[@b18-agmr-20-0023]) A hybrid approach including both physical and psychosocial models was recently adopted and incorporated into screening tools.[@b6-agmr-20-0023])

The gold standard for frailty assessment is comprehensive geriatric assessment (CGA); it is usually performed by geriatricians and can take more than 1 hour to complete. Practically, it is more appropriate to screen using an assessment tool and request CGA for those who screen positive for frailty. Identifying frailty should result in a comprehensive care plan, addressing polypharmacy and contributors to weight loss, sarcopenia, and exhaustion in addition to a multi-component physical activity program and protein supplementation for malnourished patients.[@b19-agmr-20-0023]) Frailty screening tools are described briefly in the following section.

FRAILTY SCREENING TOOLS
=======================

[Table 1](#t1-agmr-20-0023){ref-type="table"} summarizes the main characteristics of five frailty screening tools, namely the Geriatric 8 (G8), Vulnerable Elders Survey-13 (VES-13), Groningen Frailty Indicator (GFI), Edmonton Frailty Scale (EFS), and Clinical Frailty Scale (CFS). While these tools were mainly developed for community-dwelling older people, they may also be applicable in screening older surgical patients. The five frailty screening tools were identified through a literature search and shortlisted according to those that seemed practically applicable in the preoperative clinic assessment setting.

G8
--

The G8 was initially developed from the Mini-Nutritional Assessment--Short Form questionnaire specifically for patients with cancer. Two systematic reviews evaluating screening tools for frailty in older patients with cancer showed that compared with other screening tools, the G8 had the highest sensitivity but at the expense of specificity.[@b20-agmr-20-0023],[@b21-agmr-20-0023]) The high sensitivity of ≥80% was identified in six of eight studies using 14 points as a cut-off.

The G8 was modified to increase its specificity by adding 14 new items to the original questionnaire. The additional variables were asthenia, risk of fall, the Eastern Cooperative Oncology Group-Performance Status, urinary or fecal incontinence, heart failure or chronic heart disease, complete arrhythmia with atrial fibrillation, hypertension, diabetes mellitus, and chronic kidney disease. This improved the G8 specificity from 57.7% to 79% with a cutoff value of ≥6 (or 88.4% with a cutoff value of ≥7), while maintaining high specificity (87.2% in the original G8 compared with 89.2% in the modified G8 with a cutoff value of ≥6 or 85.8% with a cutoff value of ≥7). Compared with the original G8, the modified G8 was predictive of chemotherapy-related toxicity in cancers, including hematological cancers.[@b22-agmr-20-0023])

VES-13
------

The VES-13 was developed to screen community-dwelling older adults at risk of functional deterioration. It comprises 13 items, mainly regarding self-reported functional health. Generally, the VES-13 has better specificity than sensitivity, implying it may not be useful as a screening tool. Its sensitivity ranged from 39%--88%, with \>80% in 2 of 11 studies, whereas its specificity ranged from 62%--100%, with 100% in three of 11 studies.[@b20-agmr-20-0023],[@b21-agmr-20-0023]) The sensitivity and specificity can also be improved by using both the VES-13 and G8 screening tools concomitantly.[@b21-agmr-20-0023])

GFI
---

The GFI was designed for older adults in hospital, residential care, and community settings. Similar to the VES-13, the GFI has higher specificity (86%--87%) than sensitivity (39%--66%). Both sensitivity (87%) and specificity (70%) were increased by lowering the standard cutoff value from ≥4 to ≥3. A cohort study found that frailty identified using the GFI was only associated with subjective postoperative reported limitations in terms of "daily activities" and "health problems".[@b23-agmr-20-0023]) Another study found that frail adults classified according to GFI required more assistance in ADLs, were more complex patients with higher comorbidities, and experienced lower satisfaction and quality of life.[@b24-agmr-20-0023]) However, these results of these studies were consistent with those of a systematic review reporting that neither VES-13 nor GFI was associated with postoperative morbidity and mortality.[@b21-agmr-20-0023])

EFS
---

The EFS is another frailty screening tool for older people that can be completed rapidly. Unlike other screening tools, it incorporates functional performance using the Timed Up and Go (TUG) test, social support, and cognition screening with the clock-drawing test. These components may be used to identify important issues that need to be addressed through CGA. Higher TUG predicted the risk of early mortality in oncology patients receiving chemotherapy, postoperative complications, and morbidity.[@b21-agmr-20-0023],[@b25-agmr-20-0023],[@b26-agmr-20-0023]) TUG also assesses balance, gait, and (indirectly) risk of falls, which may identify patients who would benefit from preoperative rehabilitation.[@b27-agmr-20-0023])

Surgical complications may result in negative psychosocial effects that are associated with prolonged wound healing and impaired immune function. Limited postoperative social support for older people may affect their recovery.[@b28-agmr-20-0023],[@b29-agmr-20-0023]) Cognitive screening using the clock-drawing test predicted patients who were likely to develop postoperative delirium and mortality.[@b30-agmr-20-0023]) A study screening for frailty in community-dwelling older adults showed that the clock-drawing test component of the EFS had high sensitivity (82.6%, specificity 36.9%) in identifying cognitive impairment.[@b31-agmr-20-0023]) Overall, EFS score \>7 was associated with postoperative complications and increased hospital stay.[@b15-agmr-20-0023],[@b22-agmr-20-0023])

CFS
---

The CFS is used to provide a common language among health professionals to define frailty. This tool describes frailty with scores ranging from 1 (very fit) to 7 (completely dependent). It was initially developed from a prospective cohort study, the Canadian Study of Health and Aging, and validated in patients followed up over 5 years. Additional categories were added subsequently for a total of seven to differentiate terminally ill but independent patients from those dependent on others for ADLs.[@b32-agmr-20-0023])

Overall, CFS is an easy and quick test that does not require physical performance tests such as TUG or hand grip. It is also predictive of the duration of hospital stay and risk of death.[@b33-agmr-20-0023]) However, the CFS requires subjective clinical judgment, which may lead to problems with inter-rater reliability. The frailty scores are also heavily weighted on a person's ability to perform basic and instrumental ADLs and do not cover other aspects such as cognition and psychosocial assessment that may impact preoperative management.

FRAILTY IN OLDER SURGICAL PATIENTS
==================================

Studies on older surgical patients have also consistently shown the association between frailty and poor surgical outcomes. Thus, frailty screening may be useful as a risk-stratification tool specifically in older surgical patients. For example, frailty screening using a modified frailty index for elective total shoulder arthroplasty showed that frailty was more predictive of postoperative complications, readmission, reoperation, and increased length of stay than age alone.[@b34-agmr-20-0023])

A cohort study of non-cardiac surgical patients used a novel operative stress score to quantify physiologic stress for surgical procedures. Using the Risk Analysis Index for frailty screening, the study found that frail patients had higher rates of complications and 30-day mortality, which continually increased at 90 and 180 days regardless of physiological stress scores, where even low- to moderate-stress procedures such as cystoscopy were high-risk in frail patients.[@b35-agmr-20-0023])

A study comparing the diagnostic accuracy of six screening instruments for frailty, including the VES-13, G8, and GFI, in older patients undergoing emergency abdominal surgery found that these screening tools were predictive of postoperative outcomes, with the VES-13 showing the highest sensitivity and negative predictive value for postoperative morbidity and mortality.[@b36-agmr-20-0023]) Another study on emergency abdominal surgery combined the Surgical Apgar Score, which predicts postoperative mortality based on estimated blood loss, blood pressure, and heart rate, with the G8 for frailty screening. This study reported that both measures were independent predictors of postoperative adverse events and proposed the use of both scores to predict outcomes.[@b37-agmr-20-0023])

The application of the GFI to older patients undergoing vascular surgery showed higher complication rates, 30-day mortality, and discharge to residential care in frail patients.[@b38-agmr-20-0023]) Frailty identified using the modified frailty index and GFI was also consistently associated with poor outcomes in terms of length of stay, mortality, complications, and discharge to residential care for head and neck surgery.[@b39-agmr-20-0023])

Retrospective analyses of prospective databases of elective spine surgery also confirmed positive correlations between frailty and mortality, postoperative complications, and length of stay. While the modified frailty index was recommended, the researchers suggested the use of more comprehensive frailty indices specific for spinal surgery, such as the Adult Spinal Deformity frailty index, and consideration of adding clinical, radiographic, and laboratory measures to improve outcome predictions.[@b40-agmr-20-0023]) Another study that recalibrated and validated the Risk Analysis Index using a national surgical registry reported that the revision improved its discriminatory ability to predict mortality.[@b41-agmr-20-0023])

Based on currently available studies on older surgical patients, frailty screening appears to discriminate and identify high-risk patients regardless of screening tool and type of surgery. The ability to predict outcomes may be improved by combining frailty screening tools with other tools (such as the Surgical Apgar Score), adding more variables to achieve a more comprehensive frailty index, or adapting and validating available frailty tools to individual surgical interventions or clinical settings.

However, in terms of feasibility and practical implementation of frailty screening for older surgical patients, it is more appropriate to integrate a common frailty screening tool for surgical patients that can be applied during pre-assessment in clinics.

JOURNEY FROM REFERRAL TO SURGERY
================================

While the referral pathway to surgery may vary depending on clinical settings, it generally begins when patients are provided the option of surgery at the time of diagnosis in the clinic. For most elective surgical interventions, patients attend preoperative assessments by anesthetists 1--2 weeks before surgery. When issues are identified, the patients may be referred to organ-specific specialists for consultation. This limited engagement between patients and doctors and the possible need for interventions to optimize the patient's condition before surgery tends to be done within a limited time, with occasional consequent postponement of surgery. This is consistent with the literature, suggesting it can take up to 50 days from a general practitioner referral to the first formal assessment, which may be 2--14 days before the day of surgery.[@b42-agmr-20-0023])

The preoperative assessment pathway has two main roles: first, to ensure discussion and appropriate decision-making regarding surgery, and second, to ensure the patient is as prepared as possible to maximize their resilience to the psychological stresses of surgery. From the anesthetist's perspective, this pathway can be re-engineered so that risk stratification occurs through simple screening tools, then staged early using cardiopulmonary tests as an objective physiological assessment, with interventions if necessary before surgery.[@b42-agmr-20-0023]) Similarly, for older patients undergoing elective surgery, screening tools may be utilized to identify frailty and such patients can be referred preoperatively for interventions to optimize their recovery.

SUGGESTED APPROACH: PREOPERATIVE ASSESSMENT INCORPORATING A FRAILTY SCALE
=========================================================================

A suggested approach for preoperative assessment incorporating a frailty scale is summarized in [Fig. 1](#f1-agmr-20-0023){ref-type="fig"}. In this approach, all patients aged 65 years and older undergoing elective general abdominal surgery are screened using the EFS during the surgical consultation, as soon as a decision for surgery is made. This should be done at least 3 months before surgery to allow sufficient time for interventions. The EFS is multi-domain; hence, it can be used to identify areas that require further assessment. Moreover, the assessment can be performed quickly in clinics by non-geriatricians.

Although most of the frailty tools appear to be predictive of poor surgical outcomes, with some differences in sensitivity and specificity, the EFS was preferred over the other tools as it incorporates objective cognitive and functional performance through the TUG and clock-drawing tests within the short time required to complete the tool. These objective measures may avoid potential variability in self-reporting among older surgical patients.

Patients with EFS scores \>7 should be referred for CGA. As there is usually limited time before the date of surgery, coordination of assessment and treatment by a multidisciplinary team is required. This team should comprise surgeons, geriatricians, organ-specific physicians, anesthetists, physiotherapists, occupational therapists, dietitians, social workers, nurses, and patients. For patients with a poor prognosis, early referral to palliative teams for supportive care is warranted. The main outcome is individualized patient-centered care plans that are actionable and feasible and which consider the patient's personal treatment goals and preferences. Nutritional, physical, cognitive, and combination interventions can significantly reduce frailty in older people, which is beneficial preoperatively.[@b43-agmr-20-0023])

The possible postoperative recovery trajectories should be discussed and understood by patients and families to allow proactive planning for potential care needs on discharge. Advance care planning should also be discussed, and a designated decisionmaker or health care proxy may need to be documented in patients' medical records.[@b44-agmr-20-0023])

CONCLUSION
==========

Frailty is associated with complications, prolonged recovery after surgery, and mortality. Frailty screening tools are available to identify frail patients that may benefit from CGA and individualized management plans to optimize patient conditions before surgery. We have proposed an algorithm for frailty screening that appears to be feasible to implement in preoperative assessment clinics. Further research is required to assess whether this approach will improve outcomes in older people.
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Frailty screening tools

                                     Screening tests                                                                                                                                                            
  ---------------------------------- ------------------------------------- --------------------------------------------- --------------------------------- ---------------------------------------------------- --------------------------
  Total number of items              8                                     13                                            15                                17                                                   N/A
  Dimensions included in the tests   Food intake                           Reported health status                        Mobility                          Cognition                                            N/A
  Weight loss                        Reported activities of daily living   Vision                                        General health status                                                                  
  Mobility                           Age                                   Hearing                                       Functional independence                                                                
  Neuropsychological problems                                              Nutrition                                     Social support                                                                         
  Body mass index                                                          Comorbidity                                   Medication use                                                                         
  Drugs                                                                    Cognition                                     Nutrition                                                                              
  Health status                                                            Psychosocial                                  Mood                                                                                   
  Age                                                                      Reported physical fitness                     Continence                                                                             
                                                                                                                         Functional performance                                                                 
  Score range/categories             0--17                                 0--10                                         0--15                             0-17                                                 1--9 categories
  Cut-off value                      ≤14: frail                            ≥ 3: increased risk of death within 2 years   ≥ 4: moderate or severe frailty   \>7: increased risk of postoperative complications   Category 5: mild frailty
  \<4: lower risk of complications   Category 9: terminally ill                                                                                                                                                 
  Time to complete (min)             ≤5                                    5                                             5                                 ≤5                                                   \<5

VES-13, Vulnerable Elders Survey-13; GFI, Groningen Frailty Indicator; EFS, Edmonton Frailty Scale; CFS, Clinical Frailty Scale.
